'l.wcuusmau’rm Place the f the most correct answer to each
question on the provided Answer Sheet. Each 3
penalty for guessing,

1. The pedigree shown below indicates the

(the symptoms are not very severe). Assume the
m,wmmm&g_mdaof the discase allcle.

w

A) The discase aliele is definitely recessive and X-dinked.
B) The discase allele is definitely dominant and X-linked.
C) The discase aliele is definitely recessive and autosomal.

The discase allcle is definitely dominant and autosomal.
discase allele is definitely recessive and autosomal.

Z.Alammnwhdepubwﬂdhmuwemdh
an individual with the genotype associate with that phenotype.
A) Penetrance ¥

=3 7

3. Two strains of pare breeding, deaf mice have been isolsted. The Strain 1 deafness allele is recessive

%0 the wild type allele and is sutosonal. wmwzmuhm»mm

va.dthMhmﬂﬂmoﬂw.Su&lhﬂOmmdwiﬁmz

mabes. All of the female and male F, offspring have wild type quality bearing. The reciprocal cross

Mbmﬂkﬂ?.munﬂwmmmwvudﬂm-e
wiﬁnchoﬁnbyiddn&whbhuuﬂl&ﬁyapﬂdtﬂohb&hhme 1
wild type hearing, 7 deaf F‘%

B) 3 deaf , | wild type hearing f\

C) 1 deaf , 2 poor hearing:1 wild type hearing ? L\

D) 3 wild type bearing, 1 deaf’

E) | deaf, | wild type hearing

4.Ammwhmmhmwymmodnodww
eystic fibrosis (CF) and phenylketonuria (PKU) What is the probability that their first child will have

dh:rnczramu. but not both? SRsam )
6 o A% . @a®h wb—:’
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5. In a certain plant species flower color may be
determine the mode of inberitance of flower color
which are given below, were performed usi

Cross 1
Pareonal
F

red X blue

all red offspring
61 white, 236

Cross 2
Parental rod Xbloe
Fy 32 red, 14 white, 17 blue
Cross 3
Parcatal red X white :
Fi 12 blue, 45 red, 35 white -
The geaotype of the red parest in Cross 2 is e e 5 W
A) AA : ;
C)m A\ v’ L \)’ﬂ + O
D) aabb % QJ-V
E) #aBB or AAbb WA
am&mm«umnmq—dm«mmmumm
species of plaat. ‘ 4
r—— e W 2 )
ab ¢ D = 2

1

STAGE X STAGE Y STAGEZ

wsmwmmhumuﬂww.npdw
number is 3 and stage X is mitotic

pember is 3 and stage Y s mitotic A
haploid number is 3 and stage Z is mitotic

haploid mumber is 6 and stage X is mitotic alls bl
E) haploid mumber is 6 and stage Y is mitotic v
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8. In birds the female is the heterogametic sex (7
impoctant for chicken beeeders 1o separate malke

chickens at this age is extremely difficult. dominant allele B (barred feathers) can
be used 10 help in this problem becaase the barred be seen immediately after hatching.
From which cross would all the chicks of onc sex and all those of the other sex non-bamed?
A) non-barred male X non-barred fomale \& oW
g s e b G :

basred male X ] . o
D) barred male X barrod female o \\m@ Al
E) Several of the crosses listed here would work e A
9. In Drosophila two genes are S0 map units apart same chromosome. A selfcross is made of a -
dilybeid abv a’b’ where both loci have simple frecessive alleles. The ratio of offspring

wouldbe (a' b :aab” :a+ _bb:

A) 3:0:0:1 .
.3-3:1 P z T g
1:1:0:1 " 29 f e ) 2
D) S:1:1:1 4 \.)A S
£)422:0 2, W
IO.EMBW.MMMJMUW&(V)'M“@)B

mcdntordqa(p’)mdvda‘nlﬁm(m)hmdwnmnlwiv(n’} The genes are
linked as indicated on the following map. The interference for the region is 0.6.

_px Y8
Tl 15

A black body, purple eye and vestigial wing female is crossed with a wild type, male fly homozygous
for gray body, red eyes and normal wing genes. The F, females are then test crossed. 1 1000 flics are

“produced, whiat is the expected number of flics with black body, red cyes and normal wings? A
\
P

A)S .&
50 ¢ &btk 4 V@"%
O o g O P P | v
11. A Drosophila triliybeid for three loci *b', ‘wx" and ‘en’ hmmdndb&.’ w ‘J‘

obscrved: phenotype  b° wx' 28
3 phenotype b wx : 696"3& b/ b
phenotype  b' wx cn' 485" E
phenotype b wx e 6 & < 6
phesotype b wx o’ IR 5 = \1‘9 ; o)
penotype b wx'en' 67 ¢ Q)@ 6
b'wx' en® SO
eare bwi e W gRb / A%
For the gene order e Wﬂ\a"‘
A) M‘c?"i’-huwk \,« “‘\ c-v.‘ ;f - s ‘,)'L £
B) Gene ‘b’ is in the middie e Vil " L

Gene *wx” is in the middle
order cannol be determined because the parental types are not known.
The order cannot be determined because males doa't have crossing over. *(J‘

Cn
bk \,,Nt*v‘!ﬁ | el
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12. In com plants smooth leaves are dominant to for a second trait tall plants are
doeinant to dwarf plants. A true breeding line of with crinkly lesves is crossed 1o another
true breeding line of dwarfed plants with smooth mhinelf-amdndh
resulting F; have: N f
o
?‘/p"a T 2 /
g yh? :
studied
..'.""w"""‘ zr'r’b A e
are linked at 20 cM && X
C) are linked a2 cM : o TE e
D) arelinkedatl oM / = ° \J ti g
E) are linked at 10 ¢M . 1 |0‘(" 'T’_ .
13. Yum&emnlﬂlboph chromosomes, and % '\tf(:—’/f
- M‘::lod -
The most likely cause is {l T"'
heterozygosity for a duplication. 2
@wr«-m s a3
heterozygosity for a inversion. ue” Pod

g))mo(tepwid-dmmqulbm "ﬁ)/ (0 Y (df' a’\"-
14, Mmumdwdin

hm
pericentric inversions
mm 3

Z
15. The role of the chemical Aroclor in the Ames fest is to ";”7 ¢
s&-u-smwgmw 1(0 lx:))
Knock out Salmonella’s repair systems ¢° :
z%umﬁv«m g

Knock out the rat liver enzymes —

E) block histidine biosynthesis it
16, Ywm-m(mmwwbymumlm

B) MM(«-WW» ]
C) Heterozygosity for 2 non-Robertsonian translocation

D)lhmquntnm . -;‘. -
E) Two of the provided snswers are correct ™ %
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'17 A trass-dibybrid is created and test crossed.

Fy dags are obtained
Ab phenotype 53(’?‘1

You want to do the version of the Chi-Square test into sccount viability. What value do you
» for the degroes of freedom?
‘1

B 2
3
‘ -

18, A techaique for which the separation of di depends on the charge of the pasticular,
clectric ficld and the fact that small molecales will travel faster.
*Time of flight’ mass spectroscopy W

C) Fluorescent activated cell socting (FACs) »> 0_‘

D) Only two of the mentioned techniques maich the description given. o) ¥
) All three of the mentioned techniques match the description given. Abr

19. Huuhvewm&mm&w X b
A) Humans have more gene splicing. %&B P<
B) Humans have more protein modification. ;
MMMMMMRNA( \
two of the reasons given are true.
All of the reasons given are true. {(b =

20. To determine if a particular mRNA is expressed at a specific stage of development
A) Use PCR with genomic DNA
Use Southern blotting
X Neethern blotting
D) Use ASO
E) Use restriction mapping

21. To determine if a primate has a gene homologous 10 a cloned human gene

A) Use PCR
Sodl:mblw'ng
Use Northern blotting
D) Use ASO
E) Use restriction mapping

22. An enzyme procedure used for detecting RFLFPs
A) Partial digestion with a restriction enzyme
digestion with a restrictson cnzyme
Reverse transcription
D) Ligation
B)T St



A) ORF reading frame scanning
translation
Antibody screening
E) Gene tagging
24.A id vector has a genc for (Ery®) and a gene for ampicillin resistance
The 1 e and treated with the same-
enzyme, is combined with the vector. ¥ 10 be selocted for to evidence of
m'w"’
A) -
s g%
w ‘Ah,. "—J—d-
E) nooe of the above g O
25. In the process of making a knock out me paic stem cells are transformed with a vector
carrying the tk” geoe and a neomycin resistance e tk* gene converts ganciclovir into a toxic
substance.) In oeder to screen for embryonic that bave the mutagenized gene inserted at a
site on a mouse chromosome, you § srecn for cells that were
resistant and able o grow in the po of ganciclovir, PR
in resistant and unable to grow in gas >
C)Noalydnsashlwudlbhbmhh .’ of ganciclovir.

ce of gaaciclovir.

A are tested for sequence-tagged sites (STS) |

26. Four clooes (A, B,C,D) of human genomic
STS 2 and 5; Clone C shows STS 1 and 5;

through 5. Clone A shows STS 2and 3; clone s
clone D shows 3 and 4, What is the order of the | pmes in their

A ABD o 3P5 % c! S
BDA ol

%)awc: c,,;,f 7’3“'“ g 9)?
E) DCAB =, Dl i

e

¢
ﬁ.hﬂ:mm&yhﬁwmﬁmﬁnm&b&f’f;\iﬁmhmnm
muowmhamuuuwmmwam.m
llﬁmwuﬁaﬁ:mﬂdhﬂdw%m&hﬁ:m“ﬁ“ﬂ&
Mmmmumm. You use this special “bait’ yeast. 10 screen &
mwwﬁmumuuﬁi&«mﬁm»ummdmw
domain, Tomulh-yyuhomﬁtmmhwhwmm-\d

foe
£7A) Cells that are transcribing the His3 -~
: “:um“i‘:bcdlz QM G o
Cells that are not trasscribing the His3 gene. v
D) Celts that are not transcribing the Gal gene. Gt H p&O

E)thhtmuuumhﬂh}ndhwlm
Ay Lfc("' W
! ESERT A o)



CTNAG (where N is any base) to produce two 175 and 201 bp. The mutation causing
sickle-cell anemia is a single base pair

If the DNA from a couple and their unbom child
with Dde | to completion, which of the band

carriers of the sickle cell trait and their fetus is for sickle cell ancenia? Mom is lane 1, dad

is lane 2, fetus is lane 3.
A)Gel A
1 2 3
36 bp ”~ . 376 bp
201 bp o 2 < 201 bp
175 bp e - = 175 bp
N
| €
376 bp 1 2 3 \
Ly = 376 bp
201 bp N | _ - 201 bp
175 bp & 3 - A 175 bp
= mm
E) Nooe of these gels

29. For functional complementation, to identify the gene wm-mw
A)MW”MWbﬂdwdhhw'ﬂuWWo‘b

@mwuwuunmaumawmwmmu
wild type cells that express the gene.
QhthWhthhM&MbmﬂcMMeﬂh
that fail 10 express the gene.
D)ﬂnomnﬂldwnduhmﬁamdumlhwpc'smﬁndbnw

E)tnmmhmhummndnumndmﬁthmm%mm»u
reporter gene.
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hm
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11, Genetics Jeopardy, also known as ‘R

For this section a definition (or set of conditions) d you describe the genetics term that fits
that matches that definition o fits those conditie MWWBMMM
cxample:

A term to describe the genotype of an ind breeding but not bomozygous.

1. A type of nwtation in which the original
‘/ with similar chemical properties. ;
What is (o aeavolighe A Amutatic

ped with a different amino acid, but one

2. The two processes that keep the error fate pe Hlbahaainuupomd).

What arc

policts s
3. The cause of improper gene function, even X ﬂﬂhmum when a geoe
/ m:mwamm :

4 mmmmau "; of each chromosome of the complement.

S. A techaique that uses only dideoxynucleotic T s and polymernses.
What is (AR Q0 SOyUue nicens .
l‘
2 GMWbMW ummuwn
What is 10D OO0 ( '4.,..4 .

e £ AWbm&ewuhhmmoﬂyﬂmm

/ &Amamu&uuhnm‘mm
_/9 Anchﬂthmuhu‘l‘qplyw primers bracketing the DNA of interest.

mw. Mol urn

10 Amo(aﬂshdlwn&thmmm
whais _ ONA Clong

s M .o
g.‘(‘"’l"' ;

Please continee on to the next section of the test,



'/ 111, Problems, short answers and mini cssay

L. (5 points) The cloning vector pUCI9 is 2.7 and bas adjacent EcoRl, HindIll and BamHI
i 3 . of the multiple cloning site are s0 close

B) Put your restriction Restriction Map in the box provided with the Multiple cloning site in the
el

2. (2 pts) What is the “job iption” ¢ scs Material? [p other words, what four peoperties
must it have?

VASLLE e Lanke
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